Sir,
We carefully read the manuscript by Bowyer et al (2016) recently published in the British Journal of Cancer. They have retrospectively identified a cohort of 40 patients with metastatic melanomas who received anti-PD-1 monotherapy with pembrolizumab or nivolumab and who, after progression, were treated with ipilimumab.
The toxicity of ipilimumab was also evaluated in the report. Fourteen of the 40 patients demonstrated severe adverse events (over grade 3/4): nine with colitis, three with pneumonitis, two with hepatitis and one with encephalitis. Bowyer et al reported that two of the 40 patients simultaneously developed two severe immune-related adverse events (irAEs) (pneumonitis and hepatitis, diarrhoea and hepatitis). The median interval between the final dose of PD-1 inhibitor and the initial administration of ipilimumab was 53 days (range 2-683 days).
At our institution (see Table 1 ), we administered ipilimumab as a second-line treatment for malignant melanoma to the 10 patients whose first-line nivolumab therapy had been unsuccessful. Six of the 10 patients had a short interval of less than 30 days (group A). Four of 10 patients had a long interval of more than 30 days (group B). All group A patients demonstrated severe adverse events (grade 3/4), with high fever of up to 40 1C. In addition, four patients simultaneously demonstrated two or more irAEs (one presented rash and colitis, colitis and hepatitis, rash and colitis, and rash and hepatitis). These four patients were unable to complete the course of ipilimumab because of the adverse events. In contrast, although the group B patients demonstrated irAEs without high fever, these were comparatively mild (not shown).
A similar report was published on PD-1 usage. Vemurafenib, a BRAF inhibitor for the treatment of malignant melanoma, is known to induce severe rash when it follows the administration of a PD-1 inhibitor. When the interval between PD-1 and vemurafenib is less than 30 days, the adverse events tend to be more severe (Harding et al, 2012; Johnson et al, 2013; Imafuku et al, 2015) .
We speculate that the difference is associated with the half-life in blood of nivolumab. The serum half-life of anti-PD-1 is 17-25 days. Therefore, it might be risky to administer ipilimumab within 30 days after nivolumab because of the high nivolumab concentration remaining in the serum.
The notable CheckMate 067 therapeutic trial of combined nivolumab and ipilimumab showed severe adverse events. Although the rate of monotherapy of nivolumab or ipilimumab induces, respectively, 5.1% and 13.2% adverse events over grade 3/4, combined therapy causes 29.4% (Larkin et al, 2015) . In addition, in the notable CheckMate 064 clinical trial of sequential administration of nivolumab and ipilimumab, the interval was 2 weeks. Adverse events of grade 3/4 tended to occur after the medication was switched (Weber et al, 2016) .
According to these facts, in this report, we insist the risk of irAE is due to sequential usage of nivolumab and ipilimumab. When the interval is less than 30 days, two or more severe irAEs with high fever are likely to co-exist, as we experienced. Therefore, we have to correctly manage any irAEs that occur in the patients.
Since the efficacy of the combination or sequential therapy of nivolumab and ipilimumab is established, overcoming severe irAE is very essential when using immunotherapy. When the tumour activity is very high, we should start the next treatment. It is not always possible to leave a sufficiently long interval between the last dosage of nivolumab and the first of ipilimumab. It is important for physicians to understand the risks and benefits of sequential therapy and to keep quality of life in mind.
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